
228 MONTHLY WEATHER REVIEW APRTL? 1924 

during an irregularly distributed two-thirds of the time 
and most1 over the northern part of the Gulf. For 

Sea. Lows descende into western Canada from this 
re ion on the lst, 5th, I l th,  15th, 17th, 20th, and 27th. 
d e  lowest observed land-station pressure for the month 
was 28.86 inches, at Kodiak on the 26th. The minimum 
recorded by a vessel a t  sea was 28.92 inches, on board 
the Japanese S. S. Alaska Maru in 44’ 21’ N.,. 147’ 13’ 
W., on the 29th. On the same date the Amencan S. S. 
Odum, in latitude 55’ 51’ N., longitude 145’ W., had a 
barometer reading of 28.97. These instances indicate 
the great extent of the area covered by very low pres- 

The eastern North Pacific HIGH was best established 
durin the first 20 days of April. Thereafter it was 

largely by the southward swing of the Aleutian cyclone 
from the Gulf of Alaska. 

Pressure at Dutch Harbor averaged 0.16 inch below 
normal during the f h t  half of the month and 0.19 inch 
above during the last half. For the month (29 days) the 
average pressure, based on p. m. observations, was 29.86 
inches, or 0.01 inch above normal. The hi hest pressure, 

29.16, on, the 3d. The averve pressure at Midway 
Island was 30.11 inches, or 0.02 inch below normal. The 
highest reading, 30.30, was recorded on the 26th; the 
lowest, 29.86, on the 30th. At Honolulu pressure was 
continuousl below normal from the 3d to the 23d, the 

inch. The aver e pressure for the month was 30.01 

30.14, was recorded on the 29th; the lowest, 29.85, on 
the 6th. I -  

a the other Jl ird of the eriod the center was over Bering 

SUl.0. 

consi f erably broken up, durmg the last five days 

30.40, was recorded on the 17th and 2Ot % ; the lowest, 

average dai r y departure (p. m. observations) being - 0.09 

inches, or 0.05 inc T below normal. The highest reading, 

gri, 53 6 (73) 
DETAILS OF THE WEATHER IN THE UNITED STATES 

Aside from the storm conditions previously noticed it 
is observed that a eater art of the northern steamship 
routes had more ga T i  ea on t e Ist, zd, and 3d than on any 
other da or penod of days during the month. Theae 
gales d d n o t  as a rule exceed 8 or 9 in force, but they 
were accompanied by frequent snow squalls in lugher 
latitudes and raised high seas both east and west of the 
180th meridian. 

The American S. S. West C’a oh,  Capt. L. Johnson, 
bound from Portland toward # okohama, encountered 
rougher weather probably than any other vessel making a 
trans-Pacificvoyagein April. From the 1st to the loth, or 
during most of the westward passage, she passed through 
a succession of westerly to northerly gales, which did not, 
however, exceed 9 in force. Her lowest observed pressure 
was 29.01 inches in 52’ 17’ N., 163” 05’ W., on the 3d. 

There was little storm activit reported for the greater 

imum number of stormy days occurred over and to the 
body of the ocean from the 10t K to the 25th. The max- 

southward of the Gulf of Alaska, as 
from the greater prevalence there of 
especially during the last week. 
peak of severity on the 29th, at which time the S. S. 
Alaska Maru experienced her lowest pressure, as already 
noted, and also sustained a westsouthwesterly wind of 
hurricane force from 4 p. m. until midnight, near 44’ N., 
147’ W. This was the only gale of the month, so far as 
known, to exceed 10 in force. 

Fog, especially in east longitudes, along the sailing 
routes, showed a decided increase in percentage over that 
of March. It was observed along practically the entire 
China coast on the loth, and in the neighborhood of 
Shanghai continued until the 16th. Fog also occurred 
on several days along the American coast, being noted 
from Puget Sound southward to near Acapulco. 

CiENERAL CONDITIONS 
B y  ALFRED J. HENRY 

A warm dry month on the Pacific coast, also warm in 
the great interior valle ; elsewhere the temperature was 
close to the normal. &re than the normal preci itation 

also in the u per Mississippi Valley. See the inset on 
Chart IV. d e  usual detads follow. 

in Atlantic coast States and in some of the Gul P States, 

CYCLONES A N D  ANTICYCLONES 
By W. P. DAY 

The movement of the low-pressure areas during the 
month of A ril, 1924, was even more erratic than usual 
for a rnont\ which has long been characterized by 
halting, undecided, and abnormal storm movementa. 
One storm, which developed over Nevada on the 22d, 
after moving eastward in the normal manner to north- 
western Missouri, turned northward and northwestward 
and f i n d  dissi ated over northeastern Montana. In  

intrusion to the east of a large area of hi h barometric 

of the low-pressure areas had the so-called trough forma- 
tion in which the oint of lowest barometer is a rather 
indefinite and shi8ing phenomenon. One of the most 
severe storms of the month on the Atlantic coast sud- 
denly developed in the southern end of one of these 
troughs during the 6th in the vicinity of the Virginia 

this case t E l  e air ow within the LOW was diverted by the 

pressure from the Hudson Bay region. A 9 arge number 

FREE-AIR SUMMARY 

By V. E. JAKL, Meteorologist 

Capes, moved northeast to New England, and thence 
eastward into the Atlantic. 

The average free-air conditions over that portion of the 
country represented by aerological stations were 
tically normal in all respects. This is evidence$?;; 
Tables 1 and 2, from whch it will be noted that the 

the normal were slight for all elements, 
were a few exceptions. Such exceptions 
accidental rather than real, owing to the 

As kite flights are depend- observation. 
ent upon suitable wind and weather, observations by 
means of them can not be carried on even to moderate 
altidudes with the re ularity characteristic of surface 
meteorological work. %he scattered departures of a par- 
ently decided value noted in Tables 1 and 3 nee B not 
t,herefore merit other than passing notice. 

Such slight temperature departures as recorded in the 
general averages are in close agreement geographically- 
also in character and amount-with the surface depart- 
ures that appear on Chart 111. Inferentially, the causes 
contributing to the observed average temperatures on 
the ground extended aloft to the upper Limit of observa- 
tion. For exam le, the principal periods of cool weather 

vealed in aerological records, occurred on the lst-2d, 
gth-loth, and 17th-18th. liit,e flights made at  stations 

east of the Roc I! y Mountains, in so far as they are re- 
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that were successively within the influence of the HIQHS 
of which these cool waves were attendant features inva- 
riably showed temperatures below normal throughout the 
vertical column of air sounded. This is in distinction to 
the common effect of cold-wave HIGHS of the winter 
months, which frequent1 artioularly in their earlier 

levels only. Days with t,emperature above normal were 
not quite so well defined into periods, nor in scope of area. 
covered by aerological stations, but in most cases the 
record of kite flights on warm days also showed parallel 
vertical temperature departure; i. e., a positive departure 
at all levels. The most conspicuous examples of abnor- 
mally warm winds of considerable depth and coverin 
extended area, are shown by the records of Bro-en 
Arrow, Drexel, and Ellendale, on the 15th and 24th. 
On both dates these stations were in the front of a well- 
defined trou h of low pressure. 

the standpoint of the average values as shown in the 
appended tables, inasmuch as there was frequently a 
marked tendency to rapid development of threatening 
weather. To this feature of the month, among other 
abnormalities in the sequence of weather conditions (see 
other sections of this REVIEW), can be attributed some 
observations made at a number of stations on scattered 
dates under rather unusual circumstances. At two 
stations, Ellendale and Royal Center, flights were made 

stages, cause marked fals Y l p  in temperature in the lower 

8"" 

The mont a can be considered a normal one only from 

that resulted in portions of the 
lightnin or overcharge 

April 4, with six kites 
is taken f rom the report 

and 6,500 meters of wire out, a thunderstorm developed 
suddenly. As much speed as possible was made in 
d i g  in, and it was not until we had reeled in to 3,500 
meters that the lightning struck the wire. In  this 
instance the kite wire was not fused, but only burned and 
distempered. This weakening of the wire waa followed 
by a breakaway. The two men making thii Ai ht were 

position midway between a LOW to the southwest and a 
HIQH to the northeast, with winds thatmay be said to be 
appropriate to that position; i. e., the wind veered from 
east on the ground to southwest at  3,000 meters, and to 
west at the altitude of the A. St. clouds at  4,800 meters. 
The record shows that at  first the temperature rose and 
fell irre larly from the ground to 1,700 meters, above 
which t F ere was an unbroken lapse rate exceeding the 
adiabatic for saturated air, and a re lar increase in 
humidity, the lowest temperature, an5i" a humidity of 
nearly 100 per cent being recorded at  4,000 meters, the 
upper limit of observation. Later, or about the time 
the discharge took place, humidit had increased to 100 

meters, and%. Cu. clouds had developed. . In  this 
region, above 2,000 meters, convection evidently occurred 
causing precipitation which in turn caused the high 
electric charge, the previously dry air in this region 
needing only the brin 'ng in of moisture to make the 

appreciable rain fell, however, until after the maximum 
temperature had been attained in the lower levels, and 
the inveisions obliterated, after which the lapse rate was 

The following report from Yd' oyd Center tells of a 
adiabatic or more down to the 

somewhat similar experience aL that, station : "Lightning 

standing near the reel, but not touch it, w 5 en the 
lightning struck." On this date Ellen T ale was in B 

per cent thro hout the column o P air above about 2,000 

existing lapse rate e f? ective to cause convection. No 

struck the kite wire on the 18th and vaporized 1,300 
metew. No one was injured, exce t that the men on 

noticeable only several hours after the occurrence. " 
In  this instance, Royal Center was clifferently situated 
with rea ect to rasure distribution than waa the case 

were different. the 
thunderstorm appeared to be due mainly to falling 
temperature aloft and sustained temperature below. 
On the date in question Royal Center was under the 
influence of a m w  central over Ontario. Temperatures 
aloft had fallen progressive1 since the ISth, until on 
the 18th they were much g elow normal at  altitudes 
above 1,000 meters. The winds aloft were WSW., 
indicatin the transport of cold air from the rear of the 

the ground. The circulation aloft had een effective 
in transporting the cold air from regions f a r  to the 
west and northwmt without material gain in temperature, 
as the prececliy 30 hours' record showed temperatures 
only about, 2 O  (.. lower over Drexel and 5' 0. lower over 
Ellendale than at  corresponding levels over Royal 
Center on the 18th. From the followi table it is 

storms was probably operative only below 2,800 meters, 
and that the actuating cause was the veering of the 
surface wind from SW. to WNW. and W. and the rise 
in pressure usually attending such change in direction. 

Meteorological conditions over Royal Center, Ind., on April 18, 1084 

kite work complained of injury to t R eir eyw, which was 

a t  Ellen f l K  d e  on t e 4th; also the tem erature conditions 
The unstable con8tion causin 

raw, whie 5 SW. winds sustained the tem erature near 

a parent, both from the lapse rate and T t e humidity, 
t f at convection vigoroua enough to cause thunder- 

I -+--- l-l--l-l- 

A diurnal series of observations at Broken Arrow was 
interrupted on the night of the 28th-29th by the rapid 
develo ment of the storm area that ap eared central 
over $1811sas on the morning of the 29&, and caused 
severe thunderstorms in its wake thence east to the coast. 
Some of the conditions attending the rear of the s uall 
line of this storm are shown in the following table, w 1 ich 
gives the up er-air temperatures and winds that prevailed 
soon after t t e  squall line had passed Due West on the 
30th : 

Nelearological Conditions over Dice West, 5. C., on April 30, 1934 
- 

Humid- Wind ldiztn I velocity, m. p. B. 
Altitude, m. 8. I., meters 
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500 _ _ _ _ _ _ _  
750 _ _ _ _ _ _ _  
1,250 _ _ _ _ _  
1.500 _ _ _ _ _  zm _ _ _ _ _  
z.500 _ _ _ _ _  
3000.---. 
3~500 _ _ _ _ _  
4 . m  _ _ _ _ _  
4.500 _ _ _ _ _  
~,m _ _ _ _ _  

1,000 _ _ _ _ _  

-~ 

A severe squall occurred at Due West and tornadoes 
elsewhere in South Carolina a short time before this 
observation was taken. While it will be noted that the 
temperature aloft was falling with time, and the lapse 
rate increasing to a pronounced degree-probably ex- 
ceeding the lapse rate prevalent at  time of recipitation- 
the weather nevertheless was clear' 
tion was in progress. "he r e c s  of uniform wind , 
direction with altitude and the fact of rapid 
pressure indicated that the "cold front" conztion of ' 

preci itation had passed and high ressure supervened. 
P&t-balloon observations showe a but few exceptions 

TABLE 

Altltuda wh i! e the observe rn.s.1. 

risin 

14.2 +a8 iaa + 2 6  ias -a8 t i 1  
1 2 6  + a 7  as  + 2 5  1 2 2  -a5 1 1  

iao + a 2  L O  +I.? 9.7 - a 3  1.9 +a6 13.6 + a 4  4 9  +a6 ae +az 4 3  +I . I  a5 -a2 a 7  + a 5  13.0 + a 5  a7 +as 
a 4  +az 2 8  +i.3 5.7 -0.2 -20  +a2 m e  + a b  a7 -ai 
3.4 +ai -0.61 +LO 3.0 -a5 -5.1 -az 7.9 + a a  -ai -aa 
a 5  +a3 -a61+ae a i  -1.0 - a 4  -a7 4 5  - a 4  - 4 6  -ai 

- 2 6  +a3 -a41+1.0 - 2 7  -1.3-11.5 -ae 1.8 - a 3  -7. +ai 
-5.9 ao -9.2 +1.3 -ae - a 4 - 1 4 . s  -1.1 -1.0 0.0 -ae +as 
- a 7  ao-ii.eI+i.s -7.1 -1.4-17.8 -1.2 -3.3 -0.3 _ _ _ _ _ _ _ _ _ _ _ _  

-11.9 ao--146, +i.e _ _ _ _ _ _ _ _ _ _ _ _  - z a s  -1.2 -a0 - a 4  _ _ _ _ _ _ _ _ _ _ _ _  

n.a+as 7 . i + 1 . e  m e - a 4  a i  . 

I 4 
ponent winds on their southern side. 

A northeast wind in the upper levels extending to 
6,000 meters was reported from Sail fiancisco on the 
7th, which was then included in a weak LOW, with a 
pronounced HIGH to the north. The wind ranged from 
southwest near the ground to southeast at 1,000 meters, 
above which it backed abruptly to dortheast. The 
influence of the LOW, which caused no appreciable pre- 
cipitation, apparentl extended to only about 1,000 

with the fact that northern California was under the 
influence of persistent Pacific HIGHS during the month, 
to which condition has been ascribed the dryness of 
the month over that section (see San Francisco forecast 
district, this REVIEW), it is worthy' of note that the 
resultant winds over San Francisco were northerly to 
northwesterly at  all altitudes. 

meters, above which t i e HIGH dominated. In connection 

I.-Free-air temperatures, re&iue humidities, a d  uapor 
pressurea during April, 19.94 

TEMPEBATUBE P C.) 

+ a a  17.3 -ae 11.2 +as _ _ _ _ _ _  +a{ 
la6 i i i /  -1.0 -a81 

iae abj +o.z +az 
+O.B 145 - a 3  7.3 + a 4  
+ a 7  142  +aa a + a 4  

-7 
-7 
-7 
-7 
-3 

-6 
-5 
-5 
-5 

2: 

- 
VAPOB PBESSURE (mb.) 

I ,  

a Ol/+O. 091 

- 
77 n 
75 
70 
64 e 
52 
45 
43 
46 

- 

8 4 0  
8 4 0  J' (16 +I 

71 4-13 
70 +I4 
66 +l? 

+Q 
+a 

am a b 7  uoi LLM 

7.4+908 

6.29+638 
5.75+0m 

5.o?+aoo 
cza+am 
3.40*81 aw+am 
a 67 +a 74 

891 31 

h I + d M  

TABLE 2.--Freesir resdtant winds (m. p .  8.) during April, 1894 

BmLen Arrow. Okla. Drerel, Nebr. .I Due West, 8. C. I Ellendale N.DsL. Oroeabeck, Ter. 1 Royal Center, Ind. 
(217 meters) (444 &tfua) I (141 metem) (= metem) 


